
Description of Additional Supplementary Files 
 
File Name: Supplementary Movie 1 
Description: Shape evolution of an Enneper’s minimal surface. This movie shows the shape evolution 

of an Enneper’s minimal surface with n = 6 shown in Fig. 2j from the shrunk state to the swelled 
state. The movie is shown 300x faster than real time. 

 
 
File Name: Supplementary Movie 2 
Description: Shape evolution of a 3D structure with alternating K > 0 and K < 0. This movie shows the 

shape evolution of the 3D structure with alternating 𝐾 > 0 and 𝐾 < 0 along the  direction shown in 
Fig. 3e. The structure reversibly transforms between the shapes at the shrunk state and the swelled 
state in response to temperature cycles. The movie is shown 300x faster than real time. 
 
 
File Name: Supplementary Movie 3 
Description: Motions of a stingray-inspired structure. This movie shows the oscillatory flapping 
motions of the stingray-inspired structure shown in Fig. 4m in response to temperature cycles. The 
movie is shown 600x faster than real time. 
 
 
File Name: Supplementary Movie 4 
Description: Motions of a stingray-inspired structure. This movie shows the oscillatory flapping 
motions of the stingray-inspired structure shown in Fig. 4n in response to temperature cycles. The 
movie is shown 600x faster than real time. 
 
 
File Name: Supplementary Movie 5 
Description: Motions of a ray-inspired 3D structure with programmed sequential motions. This 
movie shows three continuous cycles of the oscillatory motions of the ray-inspired 3D structure 
shown in Fig. 6d in response to temperature cycles with different cooling times (20, 25, and 30 min). 
The movie is shown 600x faster than real time.  

 


